Modulation of tight junction proteins in the perineurium for regional pain control.
Peripheral neurons are surrounded by the perineurium that forms the blood-nerve barrier and protects the nerve. Although the barrier serves as protection, it also hampers drug delivery of analgesic drugs to the peripheral nerve. We previously showed that opening of the barrier using hypertonic solutions facilitates drug delivery, for example, of hydrophilic opioids, which selectively target nociceptors. The perineurial barrier is formed by tight junction proteins, including claudin-1, claudin-5, and occludin. Under pathophysiological conditions such as nerve crush injury, the perineurial barrier is opened and tight junction proteins are no longer present. After several days, tight junction proteins reappear and the barrier reseals. Similarly, perineurial injection of hypertonic saline transiently opens the barrier, claudin-1 disappears, and hydrophilic analgesic drugs are effective. In the future, these findings could be used to reseal the barrier breakdown and could be applied to other barriers like the blood-brain or the intestinal mucosal barrier.